It may seem obvious to say that children grow and adults do not, but the essential difference orthopaedically between the child and the adult is that the child grows. It is this factor of growth that is responsible for many of the deformities which we see in childhood. Those we see and refer to as congenital are often secondary, the factor which initiated them having been completely obscured by the secondary changes which result.
Bones grow in a basic shape but this shape is greatly modified by the stresses imposed upon them. If for some reason these stresses are abnormal because of faulty mechanics, even though of only a minor degree, the resulting secondary deformities may be disproportionately great. This suggests that growth will always produce deformity, but this is not the case. Growth is neutral. It is neither for us nor against us, and provided the growth plates of bones are not damaged growth will correct deformity just as readily as it will produce it provided that the mechanics on which it acts are suitably altered. In fact, without the assistance of growth it is impossible for us to correct a deformity in a child with any hope of producing continuing normality as the end result.
At the Nuffield Orthopaedic Centre in Oxford we have treated some 400 congenitally dislocated hips during the past twenty-five years. These have all been treated by the same method, and with the exception of a 5 % loss the remainder have been followed up at yearly or shorter intervals. This paper is not a statistical review, but an account of what we have learned during this time about the nature of congenital dislocation of the hip.
Congenital dislocation of the hip is one of the classical orthopvdic abnormalities and has been known for more than 2000 years. It is not surprising that much has been written about it. Most concepts of the nature of the condition have been based on the belief that the acetabulum is at fault, although some believe that this is a primary dysplasia, and others that it is secondary. This is not surprising because if a ball and socket joint is defective it must surely be the socket and not the ball which is at fault, and the radiological appearance strongly supports this (Fig 1) . In this radiograph it is obvious that the acetabular roof is defective and sloping, and allowing the head of the femur to displace upwards and laterally. But a moment's thought must surely tell us that in a child aged 17 months the hip joint is composed entirely of cartilage and in a straight radiograph such as this the joint itself is not visible. All that can be seen are the ossific nuclei. The ossific nucleus in the head of the femur on the affected side is small compared with that on the normal side. Ossification is delayed because of the instability. Instability will also cause delayed -ossification on the pelvic side, producing the appearance of a defective acetabulum. An arthrogram (Fig 2) will confirm this. It can now be seen that the joint is perfectly normal in shape. All that is wrong is that there is laxity of the capsule which allows the head of the femur to displace to some extent. In fact the hip that dislocates is in the first place a perfectly normal joint. All that happens is that at or about the time of birth the capsule of the joint becomes stretched allowing displacement of the head of the femur to occur according to the amount of stretching that has taken place.
In such a hip there is a strong tendency to spontaneous healing. It is only if the displacement is allowed to persist that structural changes develop, and these when they occur are all secondary. These structural changes are found in the soft tissues, in the acetabulum and in the upper end of the femur. Changes in the soft tissue are all adaptive, some being stretched, others being shortened. The fact that they can be so easily explained does not mean that they are not important. They are probably the most important factor in the whole of the problem of the congenitally dislocated hip.
Change in the acetabulum is to the lip or limbus which in the case of a subluxation is turned outwards from the acetabulum causing it to become shallow and defective, but in the dislocated hip the lip or limbus becomes turned over into the joint forming an obstruction to concentric reduction. The inversion of the limbus found in the case of a dislocation takes place rapidly in a few months, but eversion associated with subluxation does not become an important factor for several years.
In the upper end of the femur the angle of anteversion increases to 70, 80, or even 90 degrees from the angle found at the time of birth, which is usually in the region of 30 degrees, though it may vary considerably.
Time does not permit an explanation of how these changes develop but it is important to reiterate that they are always secondary to the displacement.
When we treat a congenitally dislocated hip we must: (1) Reduce the head of the femur into the centre of the acetabulum which may involve an excision of the limbus in order to perfit complete centralization, which is not too difficult.
(2) Carry out some procedure which will keep it there. This can be done by means of a suitable high femoral osteotomy, which again is not difficult.
(3) Ensure that the hip joint develops normally while growing for the next thirteen or fourteen years, and this can be very difficult indeed. It is this which is the topic of my address. It is an all too common experience that the hip which at first looked well deteriorates with time.
In such circumstances surgeons have been known to blame their failure on the dysplastic changes in the acetabulum, considering that these changes are of a congenital nature and therefore impossible to correct, whereas they should really be blaming themselves. Nevertheless such a view is based on commonsense. X-rays suggest that it is the acetabulum which is defective, and is failing to grow properly; it would therefore seem to be only commonsense that it is the acetabulum, which needs to be treated.
But when we come to examine the evidence a somewhat different picture emerges. Diagnosis at birth is now relatively simple. Barlow (1962) has shown convincingly that 60% at least of those hips which are unstable heal spontaneously and become stable within the first seven days without treatment.
In our own series I think the number of spontaneous healings is nearer 70%, and we know that in those in which the displacement persists beyond the end of the first week of life some relatively sinmple form of splintage maintaining reduction without causing damage to the upper end of the femur will permit almost 100% recovery. This must surely rule out any question of a primary dysplasia of the acetabulum, but if after treatment in which nothing more than the mechanics ofthejoints were corrected secondary structural changes have developed we are faced with a much more difficult problem because they must be corrected.
Reviewing the dislocated hips treated during the past twenty-five years shows that the strong tendency apparent in the acetabulum for developing normally in the newly born child continues after structural changes have developed, and it is becoming increasingly clear that the acetabulum will develop normally provided that there is not some mechanical defect which actively prevents it from doing so. Fig 3 shows Bilateral dislocations of the hip in a child aged 2i years (Fig 4) are more difficult. Following centrification of the femoral heads in the acetabula combined with suitable high femoral osteotomies to maintain the position, the acetabula can be seen to have developed normally twenty-one years later (Fig 5) .
The hip shown in Fig 6 had previously been treated by three open reductions, an osteotomy and a prolonged period of immobilization in the dislocated position. It was embedded in dense scar tissue. It was only after a circumferential division of the capsule close to the lip of the acetabulum that it was possible to reduce the femoral head into the depth of the acetabulum.
When true centrification had been achieved, the acetabulum, in spite of the damage it must have sustained in course of treatment, developed satisfactorily over the next 32 years (Fig 7) .
Since we are relying on growth to cause the hip to develop normally we cannot expect that radiological normality is achieved at once. It is a gradual process. Fig 8 shows a series of radiographs illustrating the gradual development of a dislocated hip following treatment at the age of 20 months. Nineteen years after treatment the hip is normal.
Not all hips develop normally as easily as these. Sometimes the acetabulum does not develop properly (Fig 9) but it is not only the acetabulum which is at fault. The neck of the femur is in valgus and there is a recurrence of the angle of anteversion as demonstrated clinically. Correction of the mechanics of the joint by high femoral osteotomy restoring the neck-shaft angle and anteversion to normal resulted in the acetabulum developing normally in quite a short time, and sixteen years later ( Fig 10) the improvement has been maintained. What would have happened if the hip had not been treated in this way? Fig 11 shows an almost identical hip which was considered by the surgeon in charge to be adequate, yet seven years later (Fig 12) the hip is almost totally destroyed. It may well be asked what was the factor which enabled one hip to develop normally but allowed the other to disintegrate.
In all hips in which the head of the femur lies within the acetabulum there will be one of two This has nothing to do with the range. In one the head of the femur is the centre ofmovement, but this is not good enoughit must be the centre of the head of the femur which is the centre of movement because only then is true concentric movement achieved, and when there is concentric movement the aceta- In the other type of movement the head of the femur may be the .centre of movement but the centre of the head of the femur is not, because the head of the femur is slipping to and fro within the acetabulurm This is eccentric movement and in the presence of eccentric movement the acetabulum will always deteriorate. It seems probable that eccentric movement consists of the head of the femur moving to and fro in an anteroposterior plane, and this can only occur if the anterior capsule of the joint is lax. To a considerable extent it is also affected by the function of the psoas muscle which has two diametrically opposed functions under different conditions. Fig 13A shows B, diagram ofhip in which neck offenur is in valgus or antevertedor both in relation to axis ofrotation through the weight-bearing area of the acetabulum, through the centre of the head of the femur, through the knee, to the ground. The insertion of the psoas lies lateral to this axis and the psoas must be acting as an internal rotator. This can be compared with Fig 13B where the neck of the femur is either in valgus, anteverted, or both, and it can then be seen that the insertion of the psoas lies medial to the axis so that the psoas is an external rotator. As an external rotator it will pull the head of the femur against the anterior part of the capsule of the hip joint, and if there is already some laxity extrinsic movement will be established and increased and the joint will deteriorate. O'Malley (1963) showed that division of the psoas and thereby removal of this deforming Fig 14 A , shows a hip normally developed 81 years after treatment. B, at 104 years, early eccentricity. c, Subluxationfive years later force caused considerable improvement in the hip joint, but its normal function as an internal rotator can easily be restored by means of a rotation and/or varus osteotomy which will replace the insertion of psoas lateral to the axis of rotation. This will have the effect of pulling the head of the femur back into the acetabulum away from the anterior capsule and restoring concentric movement after which the acetabulum will once more develop normally. The result of such a procedure is seen in Figs 9 and 10 .
The question must then be asked: when does eccentric movement develop in a hip joint? It can develop at any time. At birth there may be a persistent mild subluxation which is nothing more than eccentric movement of the head of the femur within the acetabulum which will result in progressive deterioration. It may on the other hand be that a hip will develop normally until the age of 10 as in Fig 14A. It may then develop a very mild degree of eccentric movement (Fig 14B) which in the course of the next five years (Fig 14c) will have produced extensive deterioration in the hip joint which must inevitably lead to arthritis. It seems highly probable in fact that eccentricity of movement can develop in a hip joint at any age, and that the development of such movement in hips at the age of 45, 55, or perhaps more may well be the beginnings of an unexplained arthritis. It is also likely that this mechanism can be applied to. almost any other joint, and that the developnment of so-called primary arthritis is simply ,in indication that an abnormal form of movement has developed where previously the type of rnovement was normal.
It is also possible that if we could detect the development of this abnormal type of movement early we miglht well be able to correct it and thereby allow the hip or other joint to develop normally once more.
Sumnmary
The problem of growth and the developing hip oint has been discussed with particular reference to congenital dislocation of the hip, and there seems to be increasing evidence that its normal development depends far more on its physiological function than on its anatomical configuration. Our object of treatment need not be the development of instant anatomical perfection because even the best hip will deteriorate if the movement of the joint is in some way abnormal, whereas conversely even an apparently unsatisfactory hip will progressively improve if a normal type of movement has been established.
In 1972 I attempted to show that congenital postural abnormalities were a group of anomalies of the musculoskeletal system caused by intrauterine moulding of a previously normally formed part (Dunn 1972) . While the pressure required to produce such moulding might occasionally arise intrinsically (due to muscle imbalance secondary to neuromuscular disease or malformation), in most cases it was of extrinsic originarising in the later weeks of pregnancy as the fetus grew larger within its limited container, and the volume of protecting amniotic fluid decreased. All parts of the infant might be affected including skull, face, jaw, thorax, spine, and limbs, the most important deformities from the medical viewpoint being those of the feet, congenital dislocation of the hips, congenital postural scoliosis and congenital sternomastoid torticollis. In an epidemiological study involving 6756 newborn infants born in Birmingham, it was possible to show that the various deformities occurred in association with each other to a statistically highly significant degree. They also occurred in association with two groups of teratological malformations: infants with spina bifida, when the deformations were found to be confined to the lower limbs; and infants with anomalies of the urinary tract causing fetal anuria and hence oligohydramnios, when all parts of the body were liable to be deformed. Similar deformities were found in association with chronic oligohydramnios secondary to prolonged drainage of amniotic fluid. In contrast, postural deformation was not found to occur in the presence of maternal hydramnios. I ended my 1972 paper by mentioning three other prenatal factors which, in addition to pressure, influence the incidence of congenital deformation, namely rate of fetal growth, fetal plasticity and fetal mobilityand by saying: 'All these factors are, of course, themselves directly or indirectly under the influence of heredity and are involved in a dynamic interplay throughout feetal life. Nature plays her hand to the limit. The price we
